Introduction
Advances in technology, particularly the development of electric and electronic appliances, are being made in Malaysia and provide a positive contribution to human life. However, a major issue is what do with electric and electronic appliances that can no longer be used or that are no longer needed. These are labelled as 'e-waste' as they need to be well-managed in order to ensure environmental sustainability. It has been demonstrated that, in recent years, the amount of e-waste has been increasing three times faster than previously (Puckett et al., 2002; United States Environmental Protection Agency (USEPA), 2011 ). An estimated 20 to 25 million tonnes of e-waste are generated each year worldwide (Abul Hasan et al., 2010) and the amount of e-waste will continue to increase every year in line with technological developments (Ibitz, 2012; Robinson, 2009 ). This means that the end-of-life of electric and electronic appliances has to be managed through a proper mechanism.
In Malaysia, e-waste management is still in its early stages, including the e-waste recycling system (Ahmad Faisal et al., 2014; Kalana, 2010) . The main problem relating to e-waste in Malaysia is the poor attitude of Malaysians towards e-waste recycling (Ho et al., 2015; Kalana, 2010) . In addition, there are still many flaws in the management and disposal control mechanisms for these appliances, despite the increase in the usage of electrical and electronic appliances, in line with population growth.
At the moment, solid waste management, including e-waste, in Malaysia is very challenging and often emerges as a national issue (Malaysia Department of Environment, 2013) . E-waste management facility toward sustainable source should be considered (Fatihah et al., 2014) . Most landfills in Malaysia are now facing their expected lifetime. This is due to the amount of solid waste being generated, including e-waste, increasing in line with population growth. In fact, the decreasing lifespan of electrical and electronic products has added to the accumulation of e-waste in Malaysia. These electrical and electronic appliances contain toxins such as lead, mercury and cadmium that are harmful when released into the environment, contaminating water, soil and air. In fact, e-waste also contains polychlorinated biphenyls (PCBs) that can cause carcinogenic effects in humans, and thus can be harmful to human health (Muaz & Mohamed, 2008) . E-waste disposal requires a complex and different management system from that of daily solid waste management. In Malaysia, electronic waste must comply with the Environmental Quality Act 1974, which is administered by the Department of Environment. Electronic waste is classified as scheduled waste under the code SW 110, which is managed by the Department of Environment. This means that e-waste cannot be disposed together with other solid waste. The question then is to what extent people know and aware about the proper management of e-waste and the maximisation of environmental sustainability in a state such as Selangor which has provided e-waste recycling spots and where e-waste information has been disseminated by the Department of Environment and other non-governmental organisations. However, there are significantly less on psychometric research in term of e-waste disposal awareness among Malaysian's community. Therefore, what is the level of e-waste sustainable disposal awareness among by Malaysians? To what extent do people know and be aware about the proper management of e-waste in Malaysia? Thus, this research in this article is using survey method since it is useful in describing the characteristics of a large population. The collection of information on the actual knowledge, attitudes and practices of the public in managing e-waste is thus a necessary part of the process of improving information dissemination and also of finding the constraints imposed by the community on the implementation of more sustainable e-waste management awareness. The structure of this article is divided into six section, first is introduction that addressing on e-waste globally and e-waste disposal awareness in the community on second section. Third section will explain on method of study, study findings and discussion in fourth section while conclusion and references in the final section.
E-waste disposal awareness in the community
The study of individual awareness of e-waste management practice plays an important role in the process of determining whether or not the individual understands and knows about e-waste management. Awareness is defined as the understanding of other activities in the context of own self activities (Dourish & Bellotti, 1992) . Merikle (1984) define awareness into two different contrasted. One definition, used in recent masked-prime studies, is objective and equates awareness with the ability to make forced-choice decisions above a chance level of performance. While, the second definition, that was proposed by Henley (1984) , is subjective and simply equates awareness with self-reports indicating that an observer "consciously sees" a stimulus. It is concluded that a better objective measure of awareness is needed to distinguish the subjective states of "seeing" and "notseeing" a stimulus. In term of environment awareness, according to Starke (1990) , many have failed to translate awareness into commitment and although many individuals have knowledge of the environment, but they still have an irresponsible attitude towards it.
In the context of this study, e-waste management awareness in the community was defined into three main elements: knowledge, attitudes and practices. According to Sabouhi et al. (2011) on their research findings, they indicate that there was a relationship between awareness toward knowledge, attitude and practice where knowledge becoming main factors in the smart city of the future (Salerno, Nunziante, & Santoro, 2014) . Based on the early knowledge, attitudes, practices (KAP) model introduced by Schwartz (1976) , the model emphasis the existence of awareness based on three elements: knowledge, attitudes and practices (Schwartz, 1976) (Fig. 1 ). KAP surveys were first developed in the 1950s and extensively used in many countries to social science research. The KAP studies are more cost-effective and conserve resources more than other social research methods, because they are tightly focused and limited in scope (Eckman & Walker, 2008) . KAP surveys are now a widely used methodology for studying human behaviour when affected by an environmental problem. Schwartz (1976) Each element is studied based on three domains of sustainability which are environmental, social and economic (Barbier, 1987; Pinfield, 1996; Wright & Nebel, 2005; Shahrom et al., 2009; Muukkonen et al., 2013; Hanifah et al., 2016) (Fig. 2 ).
Fig. 2. Conceptual framework
Therefore, the awareness elements, which are knowledge, attitudes and practices of e-waste management, are important in order to establish a cost-effective and environmentally friendly management system, as stated by Norazli et al. (2015) . There are a number of foreign countries, such as Jordan, Nigeria, India, China, Spain, Iraq and the Philippines, that have conducted this study and their results showed that the public's level of knowledge of e-waste management was different in certain areas. For example, a study by Tarawneh and Saidan (2013) in Jordan showed that households' level of knowledge of e-waste was low, indeed almost none of the respondents knew about ewaste. In addition, a study by Okoye and Odoh (2014) in Anambra, Onitsha, Africa country also showed that knowledge of government rules about e-waste management and the harmful effects of electronic components on the health of the population was still worryingly low, even though Onitsha was the largest market for importing new and used electronic products in West Africa. The survey conducted in Delhi by Kwatra, Pandey, and Sharma (2014) revealed that significant fraction of middle-class population is still unaware of the issue; however, on getting the information they were able to link the impacts of improper management of e-waste with detrimental health outcomes.
However, not all countries demonstrated a lack of e-waste awareness amongst their publics. For example, in Ningbo, China, most of the respondents possessed knowledge of e-waste management in terms of recycling and 64% of respondents were aware of environmental labelling. This could be seen when the consumers disposed of electronic waste, as they separated the materials according to the labelled waste container (Huang, Zhang, & Deng, 2006) . Even though the studies by Okoye and Odoh (2014) , as well as Sivathanu (2016) , showed that consumers had knowledge of e-waste management, it was found that when their understanding was tested thoroughly, most of the respondents were unable to give the correct overview and examples.
The scenario that is found abroad also happens in Malaysia. Most studies have shown that the Malaysian public has a high level of e-waste knowledge, but when questioned further about e-waste management, the answers of the Malaysian public were unsatisfying. This can be seen in the studies by Afroz et al. (2012) and Akhtar, Masud, and Afroz (2014) in the city of Kuala Lumpur, whose findings showed that respondents were aware that electrical and electronic appliances had created problems for the environment. A study by Kalana (2010) , on the level of knowledge and awareness amongst the public in Shah Alam, also showed that respondents had in-depth knowledge about e-waste. However, the researchers found that most respondents did not know the correct ways of disposing of e-waste. This statement is also supported by Nur Sumaiyyah, Gautam, and Mohd Badruddin (2015) , who argued that consumers were not aware of the right way of treating e-waste, even though local authorities, for example those in Selangor, had implemented the separation of solid waste, starting on 1st September 2015, pursuant to the rules established by the Solid Waste and Public Cleansing Management Act 2007 (Act 672) (Department of National Solid Waste Management, 2015).
Thus, research on e-waste disposal awareness in this community is important in order to identify those issues and problems that influence awareness, in the context of knowledge, attitudes and practices. The issues and problems studied can be used as a reference for the government, non-governmental organisations, the authorities and the community when seeking to develop a more sustainable community life.
Method
The design used in this study is quantitative research using the questionnaire technique as an instrument. This type of design is suitable for a population sample that has been predetermined, at a specific point in time (single point in time) (Bhattacherjee, 2012; Zainudin, 2010) , even if the data collection period takes more than a day or a few weeks (Norizan, Nordin, & Mohd Ali, 2010) . In the context of this study, a questionnaire survey was chosen to obtain data on e-waste management knowledge, e-waste management attitudes and e-waste management practices. The surveys have been conducted by field researchers at designated locations as well as public focus areas in Selangor. Respondent selection is random where respondents who are able to read are required to answer the given survey while respondents who are relatively old are assisted by field researchers using questioning techniques.
Study location
Study location involved the consumer community living in Selangor. The state of Selangor consists of nine districts, namely Petaling, Hulu Langat, Klang, Gombak, Kuala Langat, Sepang, Kuala Selangor, Hulu Selangor and Sabak Bernam (Fig. 3 ). Selangor was selected as a study area due to the increase in exposure to information about e-waste through public and private agencies since 2016. This means that communities in Selangor had been given information, and the opportunity for awareness, earlier than people in other states. On this basis, Selangor was seen as a suitable subject for the study of public e-waste knowledge, attitudes and practices.
Population and study samples
Sampling methods used in this study included stratified random sampling for the study area and simple random sampling for the selection of respondents by districts in Selangor. The total population of nine districts was 3,947,527 (Department of Statistics Malaysia, 2010). Out of that number, the minimum recommended sample size is 387 people, based on the table of Krejcie and Morgan (1971) . Thus, this study determined that 500 respondents should be sought and the breakdown of samples by district is shown in Table  1 . There are nine districts in Selangor. The number of respondents will be drawn from among the communities living in the districts and must be a head of household. A summary of the population and respondent sample numbers can be found in Table 1 . Hypotheses generation. Based on the case information and relevant domain knowledge, the learner can make hypotheses, and add them as hypothesis nodes into the argument map. Where appropriate, the hypothesis nodes can be generated based on relevant concepts from the concept map. 
Study instrument
A questionnaire was used as an instrument in this study. The questionnaire items were divided into six sections; background of the respondents, e-waste disposal method of the respondents, e-waste management knowledge, e-waste management attitudes, e-waste management practices and open questions. The content information of each variable and the measurement scale of each variable of this study are described in Table 1 . The measurement scale of the items for each variable uses the 5-point Likert's scale, which for the variables of e-waste management knowledge and e-waste management attitudes is 1=strongly disagree, 2-disagree, 3-somewhat disagree, 4-agree and 5-strongly agree. For the variables of e-waste management practices, the Likert scale used is 1=never, 2sometimes, 3-occasionally, 4-always and 5-very frequently. Table 3 also shows that all three variables demonstrate the same Cronbach's alpha reliability values above 0.7, which is at an acceptable level (Lance, Butts, & Michels, 2006) . The study instrument also went through a content experts' validity review by five academics from Universiti Pendidikan Sultan Idris. As for face validity, five local residents of Hulu Bernam, Selangor were involved in testing the suitability and understanding of the questionnaire contents. 
Findings and discussion

Background of the respondents
The discussion of the study findings is divided into two parts, namely respondents' background and respondents' level of e-waste disposal awareness. On the respondents' background, the study findings discuss location, age, gender, and race of the respondents. On the level of e-waste disposal awareness, the findings are divided according to the study variables, which are e-waste disposal knowledge, e-waste disposal attitudes and ewaste disposal practices. Table 4 shows the background of 500 respondents living in Selangor. In terms of location, 307 respondents (61.4%) lived in urban areas and the remaining 193 (38.6%) lived in rural areas. Next, the findings on respondents' age show that the largest group of respondents involved in this study were within the age range of 21 to 30 years old, representing 37% of total respondents. They were followed by the age range of 41 to 50 years old (23.6%), 31 to 40 years old (22.4%), under 20 years old (6.8%) and 51 years old and above (10.2%). The numbers of male and female respondents were almost equal, with 257 males (51.4%) and 243 females (48.6%). The findings on the last piece of background information, respondents' race, showed that the majority of respondents involved in this study were Malays, with a total of 451 (90.2%), followed by 30 Chinese, 9 people of other races, 4 each for Indians and natives of Sarawak, and 2 natives of Sabah. Fig. 4 shows e-waste disposal methods based on different electrical and electronic appliances. Among the appliances listed are refrigerator, air conditioner, washing machine, ceiling fan, iron, water heater, blender, oven/microwave, hair dryer, desk fan, vacuum cleaner, cake mixer, computer, laptop, mobile phone, telephone, photocopy machine, scanner, fax machine, internet modem, television, Astro decoder, radio, stereo, DVD player, light bulb and fluorescent lamp. The majority of respondents practise the ewaste disposal method of selling them as used appliances (25%). The second most chosen practise is to switch it with a new one (20%), followed by the third method which is sending it to the recycling centre (17%). The fourth method is keeping them in a store/outdoors (11%), the fifth method is donating them to charities, schools or others (9%), the sixth method is throwing them out with other trash (8%), the seventh method is giving them to friends or relatives (5%), and the last and least practised method is selling them to classic/old item collectors (5%).
E-waste disposal methods of the respondents
Level of e-waste disposal awareness in the community
The response of respondents regarding e-waste disposal awareness in the community is based on three variables: e-waste disposal knowledge, e-waste disposal attitudes and ewaste disposal practices. Each of these variables has been identified by its mean value, standard deviation and level. The level categorisation is made based on the scale in score and lower mean score (5-1=4) and divided into three for three categories (4 3 = 1.33) by Landell (1997) . Lower levels are between 1.00 to 2.33 (1.00+1.33), medium level is between 2.34 to 3.66 (2.34+1.33) while higher level are between 3.67 to 5.00 (3.67+1.33). Table 6 shows e-waste disposal knowledge levels among the respondents and subvariables, divided into three parts: environmental, social and economic. The results show that the overall level of variables and sub-variables are at the high end, within the range of 3.34 to 5.00 of mean value. This indicates that the level of knowledge regarding ewaste disposal in the community is very good and satisfactory. This finding is consistent with the studies by Afroz et al. (2012) and Akhtar et al. (2014) in the city of Kuala Lumpur, which found that the respondents do know that electrical and electronic appliances have created problems for the environment. Similarly, a study by Kalana (2010) regarding the level of knowledge and awareness among the public in Shah Alam also showed that the respondents had in-depth knowledge about e-waste. This finding however, is not in line with the study by Okoye and Odoh (2014) in Africa, which demonstrated that the e-waste knowledge of its respondents was still low. Similarly, the findings by Echegaray and Hansstein (2017) indicated that e-waste knowledge of the community varied based on income levels, so that high-income individuals were more likely to know about e-waste than low-income groups. This proves that information on e-waste in general has been received and acknowledged by the public in Malaysia, especially in Selangor.
Fig. 4. E-waste disposal methods of the respondents
Table 6
Level of e-waste disposal knowledge Table 7 shows e-waste disposal attitudes among the respondents in Selangor. The variables of attitude in this study were also divided into three parts of sustainability domain which are environmental, social and economic. The findings show that the overall level of these variables and sub-variables are also high. This clearly shows that the attitude of the Selangor community towards e-waste disposal is at a good and satisfying level. This is totally contrary to the previous studies by Ho et al. (2015) and Kalana (2010) which stated that the attitude of Malaysians towards e-waste recycling was still poor.
Table 7
Level of e-waste disposal attitudes Table 8 shows the level of e-waste disposal practices among the respondents in Selangor, which is divided into three parts of sustainability domain which are environmental, social and economic, similar to the variables for e-waste disposal knowledge and attitudes. The findings show that the overall level of variables and subvariables of e-waste disposal practices are medium, in general. There is a difference between the findings of the level of knowledge and attitudes when compared to e-waste disposal practices. It shows that the community in Selangor is still at the middle level in terms of practising sustainable e-waste disposal. This is because most of the respondents did not know and were not aware of the correct practices for treating and disposing of ewaste (Kalana, 2010; Nur Sumaiyyah et al., 2015) .
Overall, it has been discovered that e-waste management awareness among the community in Selangor is getting better and is still in the process of improving. This is in line with the findings of Ho et al. (2015) , who studied awareness of e-waste management practices in Malacca households and found that the development of awareness of households towards e-waste recycling was still at an early stage. Similarly, the findings by Chibunna et al. (2012) , in a study of students at Universiti Kebangsaan Malaysia (UKM), showed that awareness of e-waste varied according to the location in which respondents lived: those living in urban areas had a higher level of awareness than respondents living in rural areas due to the limitations in term of information. However, e-waste disposal awareness in the community is very closely related to the three main elements that have been specified in the KAP Model, which are knowledge, attitudes and practices, as described in the introduction of the article. In conclusion, it was found that knowledge and attitudes give effect to e-waste disposal practices even it still at a medium level. Therefore, in order to develop more practical e-waste disposal practices and thus sustain the environment, public exposure to e-waste issues should be improved through awareness campaigns as well as through the deployment of education agents at an early stage of life, namely in primary and secondary schools (Kalana, 2010; Hanifah et al., 2016) .
Conclusion
The results of this study show that the e-waste disposal method that is often practised by respondents is to sell such goods as used appliances. This is followed by swapping them with new appliances, dropping them off at a recycling centre, keeping them in a store/outdoors, donating to charities, schools or others, disposing of them together with other trash, giving them to friends or relatives, and lastly, the method least used by the respondents is to sell them to classic/old item collectors. As for the findings regarding levels, it was found that e-waste management knowledge and attitudes in the community are at a high level while e-waste disposal practices still at medium level. This demonstrates the public's knowledge and attitude towards e-waste disposal awareness is good but still less practicing in everyday life. Early exposure to information regarding ewaste by the government and private agencies in Selangor is the factor that helped in improving e-waste management knowledge and attitudes of the community in Selangor. This shows that Selangor's action in this aspect should be exemplified by other states in Malaysia in line with Environmental Quality Act 1974, which is administered by the Department of Environment. However, e-waste management practices among respondents in Selangor were at a medium level overall, but could be improved over time.
The results of this study indicate that most of the respondents are aware of the proper method of e-waste disposal, as they had been informed about e-waste's negative impact on the environment. However, due to the incomplete e-waste collection infrastructure in some places, the respondents tend to dispose of e-waste in the river and accumulate it together with other solid waste. Therefore, the collection of information on the public's actual knowledge, attitudes and practices in managing e-waste are a need for the country to improve the process of information dissemination and also examine the constraints imposed by the community on the implementation of more practical and sustainable ewaste management and future studies covering the entire population of Malaysian are necessary to compare the awareness of the e-waste disposal of communities in every fourteen Malaysia's state to build an action plan.
